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(54) IMAGE ENCODING DEVICE, IMAGE DECODING DEVICE AND THEIR METHODS 

(57)Abstract: •/"■•' ; 

PROBLEM TO BE SOLVED: To obtain encoded and 
decoded images of high image quality with low block 
distortion even in high compressibility by dividing an 
orthogonal transformation coefficient into plural pieces of 
zones whose statistical qualities are 'different and separately 
encoding a coefficient in each zone! 

SOLUTION: An orthogonal transforming part 1 performs 
discrete cosine transformation (two-dimensional DOT) of 
input image data Q100 and obtains orthogonal 
transformation coefficient data DTOl . A quantizing part 2 
quantizes the orthogonal transformation coefficient to be 
inputted and produces quantization coefficient data D102. A 
zone division type scanning part 3 divides a quantization 
coefficient group to be inputted into plural zones by utilizing . 
that correlation exists in the relation of a characteristic 
belonging to an image and the position of the orthogonal 
transformation coefficient and outputs a scan output D103 
collected in each divided zone. An entropy encoding part 4 

outputs coefficient data D104 that are subjected to Huffman coding in each zone as a bit stream to 
a transmission system. A decoding part inversely transforms received data in a reverse order and 
restores the image data. 
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(54) Si«f^fiSr®M^8fit«lcf n60)*S 



(57) [KKi- 

[II] #JhWXttiBlirifc^»UT..- iSvSffi^^T-t^ 

(D/-yZONEl-ZONE 4 C^fJUT, > 
ZONEl-ZONE4rt fc*SUte«**W*4M-* 

»©W«J«^^5>«-b, ^S8IM/-^ZONEl 
-ZONE4 LT i . b:i/ y ^4^- 




[ft #*i ]'A*Bi**ia*«»-f 
lESSitftfa^ b £ *xs £ s^nt; 

-LIB i^S^atc iotSJ frtc±mS:*it&MZ$f-%- 

it'&So -.V ■ • '■" 

[it #* 2 ] jicaftfaF^kitca, . ' 

tzmmt-r aft** i Kett«?MMV-iHtiKs. 

[W**3l.±lBA#WStt»H4j^3i>5-', 
JbfBiii&^-ffctgefitt:, ±KA*Mfc-£±teA2jiSffeK: 

iiu*fl4j A^sfssrsgsi**-*"- j-jcig sax 

1U 

±fEA^®^»#MgiS&^lftLfcm> -hlEitS!^^i-S 
£. i Sr»*ii-*»**4 fc|S*'©liflft#-%-fl2*». 
[ft** 6 ] iifEAAMIfettfW&^Jfe.!? . 

■±eE«*«F-»ib^ JbiE sufis 1 4JB a^i m& 
[if** 7YfHMkistiii.V'S> b* h !i-ASr«f lt 

« e.-c^«>k^ $ friz /— > z h tzmm tearjfaki- s is 

JbBitf i o T «t& S *i> 5 iflig&ifetf ft £ C 

a»?»+ s 8Mfea?jg&&^a «r a * ^^t%mwk 

ft** 7 fcfS«WBf^«-^^B. • * V- 
[ft** 9 1 -hfS^^HStbfc I?? h-V .— Att»® 



(2) #§8^1 1-275582 

2' 

££j&-r £ id # *t«^a £ A *- , 

Tc-r^s 'i ,t &mmt.-r sit** 7 tccttoBikiK-^ 

So 

[ft**i 0]-. w-^flsSJbfciry ^ y-A*m-§-u 

JbfBi¥*^-ft:^a Id J; o r $ ix 8 S^m«^c Sr iS 

[ft** 1,1 ] .JufeBHfttt-*#astt, 

M5 i t SrWStfc-rSBI** 1 0 (c|E«c(OiiJ^m-§-*- 
*t«ffliifcSr^S:'u, . 

iiaac^iaaEiSfe iotas * ^xs atTc^anmwftic 

5<? [M**-r-d ]" AAHtttrK&Klfti-S - ^ «t 9 JtfS 
A^7B^icS^'< i«2flE*»«»'«rffiy3-J- -5 

flS»ffi*jB«'b» Si^alW$txfc*T•{katg5rfflV^r± 

±tt*^b*a'd» 6 (±J* S ix5 SiF-fb^#:^gf ^cojil^ 
T-*Si-5^^at, 

<bSISo '• . . 

[ft** I 4 ] ±fElJ^#^b^gfi, 

6Ci: ^#mii-5ft**l 3 IcEttOiii&RF-g-fcie 

So .. .' ■ .' . 

[ft** i si ±fE*^-fb#a», 
±is a^j ®^ * m^m-r ariti^^^tisit 

*xfi^bi>; : iBacftto^s-sxaenMRftKWbrsT-fl: 

50 Rg<ogft**«'Jv£ JtcSJblBS^HtaittroiB^-frSr** 



-5 i t £*M£ t -f -5ftt#3( 1 VfcE*©iBifcW4§-flsjB 

e. • • ;•' • 

mi*-*-* c t t -raw i 5 KBtterifcflF* 

1 3 KE*fc<OW&^-fb£SB. 

[fi*f l 8] A*iiilft*ia^tfei--5C.4:"»£J:9±R 
Jxfc *-?-lb«SSi§ V > X ±E!t£«!fc«*'«: S^b b , 

[f»*J® 1 9 ] ±.IBMIfe.«F^-fb*j£«:V- .. 
tvfi^Hb u ±K*«fe(p*i«2K*«l»*i=it.u-c.*^k; 

*t*^flsi-«i»'^ JbE'S^4bg|*K*t -iiTii:'*w*«r 
fStSrt Sr4ftft 2 0 K:JB*©W«M9F# 

-fb^feo " . . ■ . ' ••. . 

±!E®«!«P-§-fb*fett , ±E A* Wife t ±f£At) MiMi 

.'• ':' 

Six* 5 i ir.tc J: 9 Ji : IE«?.fls«*Sra» 
fi^bi-SigS^-ifb^t, . ',/?.. 



(3) #18^1 1 - 2 7 5 5 8 2 

" 4 

•5BHa«-5§-£&g. 

[IS*^ 2 4 ] ±EiIJ&S-*§-3£§te. ' 

2 3 lfKtt«>B4ME-!H&B. 
[f|*S2 5] JtlE«F#'fb$ixfcK'5' f^. hV— AttS) 

Bo 

*^bb- . 

JiEii:^a»^mi- J: otts § ixfcBrtgw^Mg-S 

- i *#mt-#-afS*^ 2 6 CEioiM^-^ 

[»*3(2-s]-±E«F#fl:**tfce'y h'y— a«» 
HJ^^^-fb-r 5 C t (c J; "9 ^StvS^ffl'J^iii^ 

±Ea^'|g J; o x '&7G § tt 5«7c^ffi'JKIIBifia 

±E»#'*«'B«SriDi|t-*-5 i t tc «fc 9 ±E®)®^^« 

[»**2 9 ] A^ 3 *«5HM#» 

±E««»fd*'Hfc#IBi«S:JiE#1lf*«»ri:fc-t*i, 

<b«*'Sr±E##«^^i:fc-tix-P*iff3e©)Bff-Cjfe 
JiE**#^»j: iota S frtc±1£,&mm r t © ±E 

i^HbfiWfr jbE##*^ fc Knwk-rznwk^m t 

Sr**."*C i SrW*ii:5iii*«F-lWb3S«. 
5tf [IS** 3 o ] 



W b S ^«m<^ *T-<b'«Sfg o * *i b JLIEB:3^&iSi&: K 
*f br &+fcmm*Mcb 1 1£ s ft-^fbSgfg £rJhfs#^«< 
^i'ilcjiiRU Mil£il#vi$;ixfc4^b^£ffl^r 

k *w&k -f-sif 2 9 icia®<oiii^^-fbilB» 

[»**3 2 ] A^E^Sr^^lL.. , 

^xKiS^&u •' ••' 

JbfEfi^-fb K i OT4I £ tb5 ±E#^«i*.<t 
35:U 

m» . - '-. 

[|*«3 3 ] ±IEBi^^L*fef4, ... :; . 

m<n*frtb±ftm&&m&M^ttvxm^kmm&mJh so 

[if*^3 5] ft^k&iiltw hxhy-A5rSft 

m.^-f--mk. . 

Sis ■ 40 

JiiE^*^^©ttJ:or«7c$^±is#^F«6^^r 
r*t ©M^^^-rs^-a-Bg^t wis 

[MM3 6] ±IEigjfe^¥-ISrf4; 50 
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e 

±ie«-^#s»c «t or ^56 $ *vfc±!e=§-^ife£# rtro 
iff^P^^^ br 19:* £ ixfc^o >-ic##r 

Jg3 5.tfa®cr)iii^-§-igSo 

JiiSSf^S ^ iir ^ _LfE£-*frig</&£- r t c7) ±15 

5ri t f Sit 3 5 JdfB^^M^m^go 

[lt*«3 8] ±ISiii^m^ff(i, . 
±IEit^^m^Sti±or^7C$nfc±l5^-^^ 

±ie ^ ^ Ma^ig $ tujt ±be€-^ r t comTcmm. 

t-2.w*^3 5, 3 6XI-Z3 7 \cmm<DWiiMLm^mw.o 
[it*^3 9] n-^fcistitztfy hy-A^st l 

©Miff r ±ie=&^ r 1 1 ^ tv^ tu^ jtx u , 
±fa«e^*^^rtii^j$ix5±i2#^^ri:t73±fa 
*^«*«r±«*»«j«»s: t izmrn^t b. 

u 

±B«*aW8iK:J: or «55$nfc±IS#^«^r i: 
±IE«-§-k J: o r ^tc $ tvfc±IE=S-^t|gj5g^ r i: c7)*^ 

t tca»jfe3SE-*-s ^ t 3 

9 »d|E^c7)Hte«^-^r?5feo 
[HMKK.4 1] ±IEH«*#*ftW:, 
±«a»** $ ^r # ix 5 ±lE#flF*fiK^-r t ©±E 

5ii Sr1#1«fc-r 5W#3S 3 9 KfB«©Wfem##&o 
[»*«4 2 ] '±fEBi*a**fttt, 

SrilE**^-*-.* £ t Sr«f» t 3 9.40 

Xii 4 l ic:E«roiS^a^?S 0 

[0 0 0 1 ] 

[0002] &wvmirz,&.mi*W 



(5) 

CD mi&MM<omm (mi~ms) : \ 
(2) m2(omm<omm (bm—bs)'.' . 
o) n3<Dnm<z>j&m 029x1*0 ioi .. 

( 4 ) m4(omM<omm mi iRT*mi 2) 

(5) $g 5 (D.mm<Dj&i& (Hi 3 -Bii' 6) 

(6) m6<omm<oftm (H17-11 9) 

(7) ^7_comm<omm (11120) -. w 

(8) S8'^»^i (S2 1) 

(9) &9(DmM<Dftm m2 2 Rxj^m 2 3) ■. 

(10) tt0«)k<Q»fll (0 2 4) 'v 
[0 0 0 3]. 

p«a#ss « jfeu 5 ^ * tb b o^ft k h b v m fthmmm 

[0 0 0 4] 

S O £ ort^^b £ ttfe JPEG (Joint Photograph! 
c. Experts Group) jj&.p fo i> B £ *UiD C t (Discrete 
CosineTransform) V\ -_Jt«W#V \ tf ^ h 9 ^ 

[0005] d cT&m\c3o\,*x.n-%fcvy 

^7-50835 »^*K*S*t*J: M^t^VK 

* b-c^s - i u 9 # < (on^it 

[0 0 0 6] t4t>>H2 5 ttHft* K#« L 40 

2 l 3 teiUHftfS-f- S 3 0 0 **;/^^'-K$MW» 
2 0 0 tdA^i-^o i^^v K#«» 2 0 0 «\ 'lSBf« 
{f^-s 3 0 0 ttt«i»t«o«*rtj!:f K 

2 0 ll^n 7^#ffi : 2 0 2 tete*iHi- 

[0 0 0 7] g««2 0 1 »*^^K-»W'iaA« 

fS30i <D&t&m{&&m 1 £<p?p K##J 
LTiE^^-r ^C frlcj: 9 k***a*ff#-S 3 0 2 so 
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£#5o ifc^ny^»«82 0 2^-9-y/O K#«« 

2 0 0tefe^r#b^fc«»©i*«IB«SrJS l 3 

2«/it**'»s^*i«>*#s©^oy^i: H mm 

[0 0 0 8-]'&fc* /W/y^KMM2 1 4fcl:fcV^ 

7VrAy/e y 2 1 0 ^yy K&*«&ft 
S(o^ny^ic^»bra?itt5f«ifti-So t^^K^ 

«2'l 2» v ■*^f|ctr*^^K-&rt-*-*. ^< b 

"C- /N 'Y 3/ y y Kigasft* 2 1 4 -en y y y v&m. 

m^ffo^^m^M^lf^S 3 1 8^^j5g^n. 

«*BMft«-s-*s 3 1 s s:»#*t«^aii»2 o 5 icaa 
u ii^V^y y««»sfif s 3 0 3©itf 

Sl#ftfe;h/a. . 

[0 0 0 9] J!jn»^2 0 4fi, yny^»fflS2 0 2*> 

bffl*-*^WBf««#s 3 0 oo^^yy K**« 

»«#'S 3 0 3 h tt«4iflt?n»2 0 5^b^^tl 
fe#li«©M^y7 K**««fc«*S 3 0 5 ^1 

[0 0 10] ^fc; ^-Kl«8 2 0 3fi, ^n^/^^ 
M«2 0 2Wffl^MM^57 KflEHMRftfi-^S 

3 0 3 ^ in*S!2 0 4^6tUA**T/*:ii4>©aSlft«« 
fltS'3 0 .4 tSrJtttbT, V^4xS:^^bi-5^S:^ 
ny^tt|c3B«:'bT, M^2 15M2 16^tl 

[001 1 ] fi^->ft:^2 0 7te N ^-r^^-2 1 5d^ffl 
^^ttS^STfi^k-r^r irtdct 9*^HfcfB#S 3 1 

S2 0 8te*^Hfcfs#S 3 l OSriSi^fttSrtlcJ: 
^ff^ftfIfS3HHi ^ttS:*Dj|[»2 0 9JCjS 

[0012] . 2 0 9 aj*-¥--ffc« 2 0 8 d^ ttl 

*Sit5i8*-¥-ffc«#S 3 11 t^-f^^2 1 6^5)0 
flfS.3 0;7 ^r^DSi-^-^i-J: «9^yy ^ K*« 
«*«4s 3 1 2£m7cU rM7U^^^y 2 1 
O^^tH^So 

[ o o i.3 ] ~7 A/^e y 2 l 0(i, ^jd*^2 0 91: 

(S«®«"(LL') h^i^m^ (LH, HL, HH) ^® 

D t^^K^2 1211 a? 

9 S3. 1 8^4^f5o 

[0 0 14] 

[«K#*ftU5it6IIWI] t-^>T% H2 5JC* 



xnbtitcmm&<oi&mm» (ld o*VssssE«ib 

[0015] i £?>3&C HSS:^X^7K I F^^< co 

[o oi6] 

coffin s ^SMfT^ r <b 

^-e # ^ wfcft#fb*«Rim^ b 

[0017] 

ft * W-JHbi- 5 i fc ± ^ > «F#fb tf 3>. h fi £r Wtfrf 5 

[0018] - ■lijsao^^-sMf^^'iBft^ri-s 

[0 0 19] *fc v p«t**^»«^|j:^Wb, # 
[0 0 2 0] 

[0021] ( i )• i <Dmm<Dmm... 

Ml tt* l 0>*«O'««fc:J:5W«^ l 
U ^*^fc**T/fcA*Mlft^^ D 1 0 0 3r 
E£**SB 1 KA^-f 5o B3*2E*« 1 A^Ptf£^ 
— ^D 1 0 0 Iv^tbtD C T (Discrete Cosine Transfo 

mWfetbSac^SESliBRftT*-^ d i o i^S^bSS 2 ^ 

[0 0 2 2] Jt^fbtt 2 ttlt**lft»«S:*^b't-* w 
t J: 5 ft^Hb«ft9V * d i o 2 fc^&l^ r>t* ✓ 

A:* £ *b 5 Srttftfl ■§ jijfc ^-^S 

[0 0 2 3] f^t)i2ft AJjWffiL&S X 8Wim<D 
7p y ^BLK friSMW Ls ^ Sr.2*5cD CTt 

5 r «t 9 # bftfcD C T&M* £ fe'^fi^bU £ 

iS£X*B 3 ted <Z)*^«ft*jS«JBft^ (DG) t 
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4 0©yr-V (ZONE 1 , ZONE 2, ZONE 3^ 
(/ZONE 4 ) fc#M b T ifeS-r S Sr ^-To 
[0 0 2 4] i-ft^?^, fl^Z-yZONE 1 

r i j W r^j ©tttiJifc-a 7«©ff»^e)ft5«ft8 
•efc !? 12 oV- y z o n e 2 ii rsj — n 4j <o 

ffigt-fe 5 7 fiofilft b ft S«»«-C*> 9 . « 3 <D V 

— yZ ONE 3 tt f 1 5 J ~ f 4 2 J (DffiM^fe^ 2 8 
fi <D««36> fe ft S«ft«-C*> 0 , " S b IC JB 4 O ✓ - V Z 
ONE4fi. T43J ^ 16 3 J cDfiLatC^ 5 2 1 m<0& 

io ft^eft'sftftw-c**. h^^, H2^^v>T#y p - 

[ 0 0: 2 5 ] So-C, 8 X 8ffiO*^t:^»tt, *tb-P 

>-^^iSa6btb^Sffi^-r— l oat ttx 

[0ff2 6] ; £©±5fcDCTffft (*^-fb«ft) ^rlg 

» gtftOlft (DCT«) o{fc«i:(^BB«lc*HB8tf*)S/Si 

m (d,ct) Irff5h SE*[fi]©Bf«jS;^o^r7 — 

att, "'zk^fa^mte/fc^©'* 17 — ■ IB 2 <D ✓ — z 
ONE 2|i:«Slt LT^tb^o 
[0 0 2,7] #or, r^fo«5th«Jtt«<0»ftS«*» 

#J**Lfc«fttt, -etb^tb^-^rrt^rcvbne 0 -^ 

jc? '(h:i) i-^v^-c^e : -^>^b^tb5o --^y h 

[0 0 2 8 ] "H*^ xyhn ^^b^54 t Ltffl 
[0 0 2 9] ^< ItxyhD tf— ^-^{bg|5 4^*5V^r 

i>rfclcW*ft**tfc«ftW:, ^^bt°^/ h y 

— AD 1 0 4 i bTe^^ffi^Stt^o 

40 [0 0 3 0] Sfcgl 3 f^^F^ktf^ h y — AD 1 0 

4&m4--tz>& p t-ft^tt^m^m^-assDEc 1 

aj^SttSiKF^btry h y — AD 1 0 4^xyhp 

[0 0 3,1 [iyhP tT— «'#<b» 5 i2icov^ 
±56 bfc V - + 1 Kit-< fe ttT«F*flS ^ *tfc#«« ft 
»MS^/>?>!/^Dl 0 4iltAAU ^&>^- 

CO^#f)ti^i^Sf-^D 1 0 5 5r/- 

5c? >^foai»**»6Kaitti-ra. ^^wasi!*** 



.11. 

d\ 6-4i©4i%ffiftS:B2 

[0 0 3 2] r©i5»ciBjfe**l>^:*^ft;ff«f[7 f --^ 

SCiKi9,"t«!Wlft (DCTSi) 36s«5EStt 
& 0 rtDiE^&^ifc^-^ D i 0 7 ttiS'32iS?*lft» 8 

(sdct) i-s^tict vm^mmy*— *r> i o 

[0 0 3 3] a±OS^^jo^T v BMfftgfEN 
Clit 8X8 (=6 4i@) ODM^-r— ^te, E&Stfe 
gpi {;i:ioV^8 X 8 (=6 4» 0jl:£XiA«Kft--(D C 

•t««) KS*£;rt< -£fcK:J^Hb»2icfcv>T:J^b 

SttSo ^^#bM8X8 (=6 4|) "(Dirt 

«*tt^ m 2,lc o v ^ T ±.5® L ti <fc 5 ft felENit 1^ tti $ 
it. t fc"«Jlfc ^ V h a tf>-Sfft'§il5o 

[0 0 3 4] r<£>£ ^tt*tt«*x«tfcWttK 
a*{H TT v % 5 JfrHMRft r £ fcflE tb & thX\ C t 'fc X 
9-. vrifciHBUfciv hob 0 — f?^b£rfr5 r 

£fcj;9> xrt^tt&Sffi^*'^«|Eds?S< ft 

So Sot, »4**9!Bv^te«vV»»Blfe«9B'C 

[0 0 3 5] A*'<'LXK±©.*j*fcJ:iiitf, >-#fd 

[0036] (2) m2(Dmm<Dmm 
mi t<D%ifc&ft\zm— ft^#Lt/Tti4fi; ^2 

4 i?? sHkZfrtcAXmmmJIrV 1 0 0 1 
(dA^-r^o .K3t3E»iSf5i tt, Aj&BMfcflr #D 1.0 0 K 

v\ £o**»6^aii*aeift«*^^. ; D i q i & b 

UV X (Trellis) i^flrfB 9 |d : 3ltHt"Sb / 

[0 0 3 7] h uy*^*^b»9tt/'*«©^7*-7- 

ttttfig (DO, D'l;.D2fttfD3) .Sr^TU iKKStfe 
WftT*— *D lOli ITA*^5'8:X8 (=64). 

#) 6 3ffl(OW*©#|i:^*lft«iBcv(DCT« 

*)•'■ LTV *;ft^;h4«Btf>*# 7**ib»«l 

(Do * Di , D 2 &U*D 3 ) OV^f^lrMV^^DC 
T -7 W ?±ft t LT^i^tSi^S>Jvt ft 5 

mm\^^^x(D&^t^n o o . 

[0 0 3 8] -rftfe^, B 5 H: h Uy-5il?fc»'9 £1*3 

2 ri^d 3 *fflv^»<&<0, ^xz^m^mm^frv 

# s fi^K bM Sr «cb: « ± ^ * L fc t © T? fe <5 o C^ti 
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©i^lO) aMWOMSTfetbSo S£oT, ^Jx.«^^77 

fgDo f-^JSLfefit ( , - 8 A ( = -8 0) . -4 
A ( = -40) N 0. 3A (=30) „ 7A (=7 
0) % 11A (=110) . ■••»•) ^ft^fb<B:<b LTIfc 
»9#3<ii£ft£o M^'y^*-T-ftJB9tt. ^^>J:5ft^' 
^^S^b^ie (#Jx.tfD 0 ) <DWL*)&Z>ttfcm.<D*> 

^(Dt^m^ti.xot-r^u^^mm (dct 
io (om^tm.t tti«t5, 

[0 0 3 9] h l/J) ^SriNfclB 9 

**#9*^ffc*rtB (Do s Di , D 2 ^^D 3 ) 

^r. ^H^tt^^D#^)*T-ibM<D5^. 

^b L J; 5 ^ 1- 5 (DC T^^c) {> 5E 

v >i^bffi & \ tb?H<D* $ =? m^tmm <o *^ibffi t 

[0 04.0] M^y ^*^b«fB9tt, DCT/ 

#«^*tLT:., ^tL-etLftS^^^^S^bftlffi (D 
20 o ^ Pi : v D 2 ^T^D 3 ) 0 5 ^^V^i £ tl,3&^3l^RLT 
HH^fi^b-rSe- t<Dt%. 6 3«©«*^TO*^b 
RS6o»frds*/hiftS*^b»te©6 3 

[0 0 4 1 ] i-ft'fefe; H6f4"6 3fiOittSsaE»ffi*^ 

«■ L-C s V'jfc^HfclMlo|»H-**/h k ft £ * # 9 fi^-^fbm 
tg (Do- Di > D 2 Xf^D 3 ) <DU<&^*mmirZ>Mi 
RHtf'U «»l~68#6 3»lC£9eiftffift (DCT 

30 [0 0 4 2] ^oTTDCfig^Sr»<*tiS«ffll^&S« 
^Cl^COV^T^. tf, V-KNOD U -NODs.i 
^V>T^^ttK^$*x5 2o(0fi^>fb^Bg0 5 r 

#5x*9*^b^tg^il^$tt5 0 

j6 s 2 3 "CfeSi LTTx ;-KNOD u ^w*5V^rf^. 7s 

*7ifftitEDo-XttD 2 ©5%, «»«[2 3^5fiV^ 

l^5^^V^r A= 1 0 Z> ^ h 7 # =7 & 

^b«t6Do ttl^ft«tLT r 3 0j Sra"9»«©^ 
40 »LT,.'^>&7l : ?-ft«ffiD2 ttl^bttttr ri 
Oj 2rI*9#<5o ^oT, ^*7*^b«ffiD 0 
ti^, T2 3J ^»LT*^kRSI^ 

r 7 j i:ft!9; ^n^Lt^^7f^«tD2 ^r^ 
V^fc®^; T2 3j fc*fLTft^Hb»i6as 

ri 3 j t ftSo-. 

[0 0.4 3] S§orV r©*&;-KNODi,i ^*5V^ 

— KNODi.i -NOD 8) i ^r^v^T J e^^^ f tL^:^ 
50 »^*ixfc*^^1|B^»J6Lfc«KK«oTffi*2<D 



* (S) 
13 

knodi',2 ~nod 8 ,2 f-3£s 0 fflz-tz, me\^ 
i3^Ty- KNdpi, i \zttJ&lsX±T\z.7jk£thZ>x# 

7 m^imm d 0 t*mk s n s t \ i> u y * m¥<m 9 

Y&s — KNO D"i, i frb9t\z.i&t*W&<r>o *> v -Ml 

[0 0 4 4] fiSllcSLXfy-'KNOD 
1,1 -NOD 8l i ^il4R S'jxfc^ * 9 **-flS«« 

■ fi. ^ < 2 5y-KNOD 1,2' ~N O D 8 , 2 

X, £ b Kigc < 3 coy — KNO D i, 3 ~N O D 8 , 3 

[0 0 4 5] br; 6 3fi^t^LT#/-K 
fc*s>t S # ^ *^fs«tBO*R*ftT-t".a ^ ; i <o t 

iwSW#W^«T'i-T8}:Six5 0 Soth 
u y ^fi^-fcgp 9 h\ 

U (T5) 3fts»6WSiKBf*iS*'lRlKfu— 

*i-s D ^(D^mwhtb^m^m^coM^itm^m 

So - - 

[0 0 4 6] got, attasRSixfc^'^^ftaiiB 
oaa-g^ iaot -t n-p *t»jc-j- 5 mm. srit-r-ft l fc eg 

B£<fl*« ( : , -5, -4, -3, -2; - 1. 0, 
1. 2, 3, 4, 5,. 6, ) (Dfrfr&^mWt'r- 

^D10 2 (B4) ■ 'i LtR<*$fl .pfcJR&SSUJS 50 

*1<S 0 

[0047] r b ^a^bsu.tfkdsit.a*^ 

KASi, x?y?S P 1 fc*V^T#tlB#*"s* "S? ; i <b~r 
So tt»«-Brfcf±, 0 6»c43^SftK©H"i6^<offi«^ 
JEC*:#^-Cfc?);^IB#-§-s- = 1 H\. KNOD 
i.i'trBttfc^Sttilifcsi-. 

[0 0 4 8] aot h uy^*fft»9»; ;^!x^s 

P 1 tc4oV>T«^S-§- s £ l-i LTi^ : *Ty-?S 40 

Wi, , gWi, 2 SWi, 3- r^SWl, 63 

[0.0 5 4]''ds«9^oj;5*«^«9-a-^&ix* 0 @ 

#K:/ r^l^Sfit^t r i j i utti^v^' 
[0 0 5 5] H ItM/ y. **-T-ffcSR.? tt* DCT^ 

p v t ?t \zm*fcmm:<D%m&M;'h £ ft s * * 
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tR-rS#tfg£:ftSo ^bTi^< ^x^rT'S P 3lc*3^T 

[0049] s bfc: fuy ^*^k«S9tt, ^y^s 

»ft-5^*l^ ^r^^S P 5 (:^v>tr(7)t#© 

8*3W"*5)*i5 i: , -lor i tt* l ©tttt ( s = l ) I- 
^\,^Xrff<T<D&gt (6 31) ^BBi"SfiKdS*«) 5>*b 

9 ^ji^cDX^^^S P 3^.t/^x x -V^S P 4^IS: 
»9 K>p ^tb^^J-LT^^^^S P 5 lC*3V^T#J6ie 

*ds#fett.sfc-; (s = i) 

»oT H -jB20*MI (s = 2) l:fS 0 i-ftto*,, ^2 

2,1 ^feft*«»*rB*M-S*«*«i-. 
[0 0 5 o ] ^:^)J: Ji^tth u-y ^iT-ft^P9 n-r^ 

y?s'.p 6<Dmm ss-To tur^fy^s p 7(c 

# h t^y ^i^tt 9 (iXf^/S P 8 ^ i~-<X 
(OVtm S = 1 - 8 (Dttt^ltOia^f/h ^ ft S 

[0 0 5.1] ^x^^s p 8\z&\,^xm*ikmm<D%m 

t ft Stttt^WW $ frS t , M/J xttttM 9 
I^T.7/SP 9 ^ , ^f7/S P 8 (CioV^T^tti 

yc4^W(t^^f±ii-So Kltlo©DCT^y^ 

**4-bv h Uy ^*^fc«'9ttaK*«>b*tfc*^b 
^fes*mA>^v>^s^k#^co^^*ii:^m^ 

[0 0 5 2]. Cr-C. ll|6^*5V>T#y— KNODijJC 

ii*4-^^*»$tvsfi^»Wij^fiji9Srbtb 

[ 0 0 5 3] 

— (1) 

Did 2 (04) ^ UT^<^lglil O^i^ttS^tbSo 
[0 0 5 6] jfeSEWl 0f4A*S*tS*^b«*Srffi« 

*7-?D l ;0 3 fc Ltxy h p ^F^>ft:§P 4 td^tti 

o 3 i ttA^S}xfci^t;«»^A7vyff^© 
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try h y — ad 1 o;4Sr#, ^tbSr'eaiKicffl^-r 

[0 0.5 7] B*M. =.lsYT2¥^n^:ib*$4 t btffl 

[0 0 5 8 ] SfcHSfilMfftSlE-NC 2 36*bW 
*S*t6«F-Wbtry h y-AD 1 o'4 : ta4t5J: 
5-l2:***tfcWlfctK#S«D E c 2 Sr«.b;" : -H 4 fcov* 
t±* LfeMfftftSf E N C 2 ^BUfeb S*l"5«F# 
ffctrS' b y —AD 1 O 4.Srai>'>p.tr^a#-ffc»5 

[0 0 5 9]xyKo tT— ^>fb95 5 f2 v ^F^fctf^ h 

^ h y — a d i o-4.*«g»«^i-sr tii'i.9«^b« 
is^m^u r ^gf t^nstf ft«Sf^D i o 

■.-.5Sra!jfeaEffll l^SttitSo S»*3iE« .1 T tt." ,D C T 
. ixfc JUff -C S ttBftt«^«a DE.G2 fc: A;ft S S 

[0 0 6 0] ^(OiJ^^aESttfci^bfil*^-^ 

Dio6(t h ^ie*-T-fbffi 

-c\ h u y ^-ijf*^b« i 2 tta^b^*^— d 1 o 

a zmn-t zzt\c£V) **^Yb«»-i-*tj5Sf 5 x 
(dct«s) ^mTc-r^o i:,<o«Sf*»« 
mf-^o i o 7ttfi^a?«»ffl8^tii^'tts 0 mx 

8 "<a?D c T) +■ 

£r £Jc J; Vm-^miMLT — f.D 1 O S ^StcL, Ctb£r 

[0 0 6 l ] K±<D«j*|c:*5V^r . Hteffi^4b3£iKE N 
C2H (D.CT#S) |:^l.TM^^ 

•*#bfbS«*K#u-c h i^y x&*fc*ft?m&\z.i£ 

[0 0 6 2] *fc ? EX** (DCT) i : lC.*3V^TflffeiX 
*f b T / — K N O D i j | *3 V > T^Sl $ ft ^ 
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[o 0 6 3 ] a>< i,xek±<Dm&\ciLtia % ax£& 

(DCT) Xt/M^y^a^bSrfi^S-i^J:?), 

[oo6 4] &*s. ±LT&<Dm2<Dmm<Dtemz&\,^x 

tt. *^b«*»-»bTi^^1f^^^irvS:tT53fe«*B 

e>i\ ^x.^^Ell^cov^-c±^b/cy r ->'^flJS^a5 

— ^ritetffMti b-C»5#5ffio4*«K:^to*fc« 

[0 0 6 5] £, (O^, Itt^lD E C 2 

OjfeSfFBi: LTB 3 tov>T±5EbfcV p — v^WSiS?* 
S§P 6 £r/Bv>3 J: 5 K-t-ntfAv\ 

[0 0 6 6] (3) 3 (Omifc(Dlfm 

mi w^ftbTS+iasri, ^3 

©*lft©«»^-J:aH«W#^bK«ENC3Sr*U t* 

>y ^#7WbsixfcA*iif«7*'— # d ioo ^mmmm^ 

20 mi 3^A*'i-So 1 3^ A^HJ«X — 

^D 10 O^bT^y^fi^^^^^^^-fyu^Srffl 

(Nf^S^c). {ci^mt-^o ^< b"C«¥«***»l 3^ 
*5V^T^^^^$tbT^^P^^7 :^ -^D 1 0 9*281 

[00.6 .7 ] 'a:35*«ia5 1 fi. AAWflfc^— ^ D 10 9 

30 [0068 ] ft^b&p 2 tt«:xgEife«»S:*^bi-5 - 
f*, A**ii^«*»S:. EI 2 tcov^T±3zEbfc^<?r 

[006 9] t^ox, s x 8mm<Dyuy^(Dm^tm 

0 3 t Lx'*-* hn tT— W*<b»4»C»Hl**L, 

nwik^y h y — ad i o 4 £ b-oea&sucm 

[0 0 7 Q.] : S'fcH3 fc©*tJS«FB^tcra— «F-S-Sr^bT 
/T^tHl Ortv. ®&*3F-fHb^gENC 3^^aS^?^tT,^> 
W-^fctrjy h.y — AD l 0 4Sr«*-r5 J: 51-*^ 
nfcUlft«#3g«DEC3Sr*b, W««F#fb««EN 

c 3**biH*s^fc«F»lbtr!y h y-AD 104^ 

^ V S n t°-m^b^ 5 ^A^i" 5o 
[0 0 7 llxyhP tT— ffl-g-fbffl 5 H: x «F#-fb tf ^ h 

50 ^ h y-ADi o-4^/-yrt^te-t^j; 
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-^dio s&s— ^#JSi£^s^ 6 i^m'-r ^> 0 ✓ 

[0 0 7 2] co J: 5 Ka?3fe£ £ KfcJHMfc^Sc^- * 
SC-ifcilK K£X««ft : (DCT«) ^«5c*ix 

(IDCT) ^*rfcK:J:8.*ifc«*^*Kfc«t« 

©i§f-^D io8 srttseu ^HSr»««a?sesi» 

[0 0 7 3] »MMMl4(t I«T-^D 10 

^^^U^ Wft^ftgfENC 3 (H9). '<D»« 
ftKtMS l 3 ^^vvT««^jfe*tt5m^X*S«^ 
— *«:«7gU : £tt*r«7cBiffc^— 1 1 0 fc-UTffl 

[0 0 7 4] »Ji.^.«^JJ:*3V^T,. S5«#^b3S« e n 
C3(t 1 3 fc*5V>TAABf#0*««S: 

[0 0 7 5] tto^«JL©*J^ 
[0 0 7 6] (4)" »4©HjSS©»fi 

7V /Hk $ Wfc A* 0 "S: wifc«ae 

m^xztDM&Bt&TkW: mm%fa\z*fr^tiNft<D 1 

"*5V *P«ff dS^tft $ — * D 1. 0 9 Wtitt 

[0 0 7 7] SS^SPl tt v A^Mfl^r^D 1 0 9 
^3#LTDCT£^l^cii:£^ ( 2 "jfeSD C T> SrfT 

v y x&*im 9 luisfflt'^o 

[0.0 7 8] .huyx*^b»9f4B[^»«KSrH4 
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jEffl^T 5 — "#d'i .03^: UxyhD tf— W-JHfc&54tc 

D l 0 3 L "C A^) ^ tbfc t^ftSi:^^ 7 -7 tft 

kx h y — ad 104 r*LSHsa*&K:UJ 

[0 0 7 9] B^^ N ho t°-^{t:gP4 £ Lti 

io ^mmmmnm^M^x^y^^^-itx^hm^ti 

[0 0 8 0] -*fcB8 i«>*tlS«B4>^ra— «?#SrWUT 
«F#<ttry>x h y — AD l 0 4S:«-g-rs<t 5^ft* 
C4d»feffl*Sil/*:W#-ffc^ h y-AD 104^ 

[0 0 8 1] xyhn 5 ^-*Hb tf ^ h 

^ h y . — a d i o 4 ^rjii^m-^-rs r k\cxv &*im 

20 ««r«5£U ^©JSIHe'tiii^ftftftf-^ D l 0 
5Sri»*3lE*Bi\fcaHi^5 0 -iS!ife*»l 1 tt, DCT 

tbfc*urx»aj»iB<fc***«D e c 4 ma^ s*t«#* 

[00 8 2 ] ' i <DX 5 ^iS?jfeS$tb^*^k«*^— ^ 
D106lt >uy x'3S*^Hb«»l 2\z.mm^tib^v 

S^fcHfe^LT. f^ftSST-^Dl 0 6 £ LTA 

(DGT#». ^7ct^o r^ittisCJjMRft^— 

(iaXK^fttric^aOElll. (1DCT) ti^tlU 
t).»««2E*S^«lB^Bj«y--^D 1 0 8 *m7V 

[0 0 8 3] jKft&ffiXtfeffi 1 4tt. tU^X — 1 0 
8{^V^^ ff ^^^ V ^ U7 ^^* ffiv ' T *° 

a^^icit). MM^IENC4 (Ull) coflf 
«*^tfeSP 13 ^*5V^T««ff«**ttSS»<^A*iif« 

[0 0 8 4] E(±<o«^c*5V>-c. ®flM?-fHb8«EN 

c 4 1 3 \zm^xAtim&<DMmgt* 

ttH*W#-(t361tEN C 4^*5V>"C^^b^tlfcJE«|® 
5^7 ^*5V^T^ Wlk(0*<ft*S:«ibTCiixSreai-S^4: 
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[0 0 8 5] tto^.ajb©«*^±tLtf/vfVy^*^- 

[0 0 8 6] (5) ■ jB's©||J6©»*B " 
mi ^<o^gi5^-l^— »fSr#Ut«tHi"3tt, 

f-f^ /Hb £ thfcApm&T*— * D 1 O 0 Sr ^*fe£#J 

D 1 0 0^400^® (LL/HL, L.HMHH) id 

[0 0 8 7] ■l-i&fto^B 1 4 tt*'«grjH8ff l 5 \zl&VZ> 
#«#f«:R«.«r«U A^JHi^-^D I : 0-0-(O.#Hffi 
£ tK ¥J1 tfS BUS i£» o V * T#«^*» ^ . 
« (HH) *^ffl«»^V*B:^ ! aS.«dS*t?:iB 
^* (HL)'«^^#j«ltt* 

[0 0 8 8] £fc ? (LL) ^ifft^iUO 

<£>fiy$c (LLLL, LLHL V LLLHMLLHH) 
■jft^tedMSfb*. -i-afefefe** (LLL.L) 

iS*IC(SV^^HfiftS:*b;. fiftg (LLH:L.)'i^t 

BW**3&S«V>*»Br«fe*U (L L LH) M 

'«*»*Jt«WaBv>*i>lii«S:*U, ( L L HH) 

[0 0 8 9] 1 5 "f± r Lfc 

5 "6; .'<S« (LL) tii&m&f'—'f'ni l 

i , (hl Vtit&maLfr- ? d i i 2 « « ( l 
h) *»«n?-#£)i 1 aatwBw (HH) ^a 

7?—* d 114 ^rit^^^a 1 l;StBts;' : . 

. [0 0 9 01 asfsESksis 1 ttv AA-sftfe%rf»isi»f 

— * (D 1 1 1 , D 1 1 2, D 1 I 3%Xfp 1 1 4) fr 

t) srtrv\ - <D&mm h^z> m&^&mm'r— ? D 1 

15. D 1 1 6 N D 1 1 7RXJ^D 1 1 8. ^S^HfcgiS 2 

[0 0 9 1] i^ftjJB 2 tt#EXSE»««^— 1 1 
5, D 1 1 6. D 1 .1 7MD1 1 8 tft^fc-FS r. t 
.fc± ^t^ft^tf -^D 1 1 9 v D 1 2 0 v D.121 

fft#»f-^Dl"19\ Dl 20, D12 1MD1 
2 2,K»Lt, *^?ttfflgU^^-^Kie"^oTjfe3C 
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1-S 0 \ 

[0 0 9 2] tftbtHl 5(1 1««7-^D1 
19, D12 0, D i 2 iRTfD 12 2k LTA^fr 
(LL) (HL) i£#«tu Ktt 

(LH) ^BftS^« (HH) *»«*fc#fC* 

tifWSS'Jraf ^ti5 4o(o^y (ZONE1-Z 
ONE 4) &r^-r o 115 fcliJ^T, (L L) 

EHfefi<g;«5 (H 1 5JC*5V^TiE_b) ©«*Kif3i^* 

-^*^^#<iSSMipj^fc5^(c^LT, K% (H 

10 L) J*»H«»*5p»Sft*3ftSi«V^* (HIl 5Kl*JVvC 

fc*«-.(LH) «»M«wtSB:fflj6jR^i*v^* (mi 

#*>9\ -S&fciW* (HH) j*5«4fcfi*¥«*«fcRt* 
Sfffl«*fe36s#|j:aiv^* (Bi SK^r^&T) fa if 

[0 0 9 3R LT#^®t(-^^'ClE*^^®t 

^#<^?— i ^ 

[0 0 9 4] «OT, (LL) &ftm®L*&y—>' 

. rfc^att-^ifc^Jt9ffl'*Sft*fi« (ll) 

■ft*tfr^D12 3i, (HL) A^H{fe«T# 

J6> L) MI§Mt-^D12 4^ JS^ (LH) 

a (LH)'-^B«*Sf-^D12 5i, iSigc (H 
H) ^H«S:.#y— ^i:^*aEi-Sr t^J; 9 ffi^ 
(HH) — 12 6 tas-t 

[0 0 9 5] i^Kntr-4»#ft»4-Ht, ##«OJ«» 
pJ^r^CO^m^^— ^ (D123, D124, N D 

1 2 5WD1.2 6) ^OV>"C., ^ti^ti&y— is^t 
i 2 7.[:#ift^esil^*^5 0 

[0 0 9 6 ] ^fcHI3 iOStJSSB^RI— «F#«:WUT 

w*<i;ify>^ h y-AD i 2 7 zm-^r-rz a 5 1-^^ 

tltBii^-pDECS^U HM^kgfEN 
C5^ffl^nfcfiF^ft^ f^Mi^Dl 27^ 

[ 0 0 9 7] rc V h n tT— «#{fcSB 5 WZfcW h 
50 * h U-AD'l 27l^»k^/c^«^rt^t 
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D123, D 1 2 4, D 1 2 5RXfU 1 2 6 iSr^— 

i (D&^Ht&M (D12 3, D124,D125 

1 2 6)--Sr#«*SE^rtK3J»itS-r5'^fc|J:J;iJ, # 

[0 0 9 8] Z<DX0 \Z.mfe&£Hjt&&mi&ft.Zk <D 
m?lt&%C : T — ? r> 119, D 1 2 0 , D. 1 2 1 

12 2U, i8*^»7fc^ffl*i>.*n^*tj8*^fl:«D. 

(DCT«) r©#SfM"t©E 
2fiJ*ai«Sc^— * D 12 8, D 1 2 9 ', . D 1 3 O&tfD 
1 3 1 ttS35jS?^Si«P 8 SHSo iff^aSft^ffeSS 8 

tt#»«J*»rfc"d*«*»«»SrKSfiC^* (fDC 
T) 1 5 i i fc i 9 4f i: 

(LL) fig^M^T 5 - ?D1 3 2, (HL) 
.^fex — ?D 1 3 3, (LH) *D 1 3 

4RT>*i^*£ (HH) ^Mf-^D:13-5) >«7C 
L, r JiSr 1 6 {c^tB-f'So 

[0 0 9 9] %rt$,-er}&1® 16lt #*«J*^<6«<fef*- 
* (D13 2, Dl 3 3, D134S^Dl'3 5j 
^t5r t (CJ: »K B««F^aJEN,<3.5'-(Hi'3) 
A^i AASHtr — * «r«5E l>, .;£.-*t*«5cM«lf !r 
— i?D l 3 6 t L-TiH^-rSo 

[0 10 0] «Ji<£>«/&K::}ol^-C, H^ft#^-ft;^SEN 
C 5 14, W^fiJSP 1 5 CiotAAIfef^^D 1 0 

' JxT4*##**#©1B« (LL).'jJ»I*, S5 

(hl) /ft&Kttu J5*.(LH) A^VttSUnKtt 

(hh) dta-pra) tr*^w**©yH^jc;jMWL-c 

[0 10 1] COi Jlcf^rtl^llfSrirt 

[0 10 2] ^< Lt«±^Hi:till 

[0 10 3] ( 6)' 6 <oJtJB©»tB 

6 te> 5IMfftgliE:N;C 6 Sr^U 

^^/HbSn'fcAAMt^^p i" i 6 0 Sr^«5>« 
35 1 5fcA*t5. l" 5ttyA*M«^-# 

D 1 0 0 Sr 4 oi©*«j*»^^«-f 5o '^.©4 ocoSSE 

« (LL) jft5HHffc* ifttt (HL)'^lftv ifttt (L 
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H) ^^Hj^t/fgS (HH) «»Bl*-C*>S. 
[0 l-0"4l.»«»W»l 5ttr©± 5fcar«»«bfc 
(LL) ^Ittf^^Dl 1 
1. (HL) &ftm&T — *V 112. it5*§£ (L 

H) a^M^Dl 1 3 2fclM5« (HH) /££9Kfe 
■7* — #'D 114 SrHEif^JftSfB 1 ^i^ttJi-5o 
[0105 ] l fit* A* Sixfc*^®*^ 

-MDlll, D112, Dll 3&tfD 1 1 4) 
^■LT^tL^tvDCT^^V>fciE^m (2#:^DC 

70 t) ^ffvv^ ; ^gr#btiSE^Mi:T-^D 1 

15. Dll 6. Dl 1 1 1 8 £ y ^S-?- 

[0106] m> y. * a^bs* 9 a, r 

^fcW-bftfcaiaisasiftfiiKx— #d 115, d i i 6, 
d i i 7at/D lis?:, mx.&m 1 s ^^rje#-c* 

W^rt^l^) 0 h i>y ^ft^b§P9«-oj: 5tcb 

7 MoV^T JtJt bfc»-& t »Bt"Cfc D . 
[0 10 7] huV^»ft»9tt*»««»ri:K:* 

a6 fettfc^AT-ftffiS:^— ^ D119.D120, Dl 
2 1 ^l^D 12 2 ^r^SSP 1 0 ^^ffi-f-^ 0 1 0 

tt. AAStbS^i^fcffjRT*— ^D 119, D 1 2 
0, D12.1WD122^ H4tC10V^T±^Lfc^ 

30 ^TVL. rtt^r^SJiJ^I^— ^D 123. D124. D 
1 2 SRVDl 2 6 LTrc^hnl: e >-^^a5 4^^ 
/±}t-5 0 >>-h^t: 0 -^^a5 4^. ^StU^^^D 
1 2 3 . Dl 2 4, D 1 2 5 Rl$F> 126i: ITAA £ 
ixfc * «r^> > ^ >^«F#ft «<o ^fe *m v ^xy 

h a fcWS-^ffc LT^S-fb-T 5 r fc ± «9 «F^t try h 
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[0140] >K J: Htfv 

(dct) awhuy^»^ffiWfcy^y»«ffl*3iE 
[0141] do) {&(Dmm<Djfm - 
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(15) tfrmW-l 1 -2 7 5 5 8 2 

28 

[H 3 ] **9!<D# i (Olfi(Dili: £ a HMME-BM 
70 £^1":/n^0-efo5 o 

[B4] *^W^S2 0||JfiO^(c < tS®««F#^ 

[0 5]; ^*>-*^b«ffi<0®5»S*^fc«[S:»i- 
H&j»0T*fc£ o 

[me] >i>y-^*^ftottWfc«-rsi»j»H"efcs. 

[@7] Fi>y ^i^MIf l^/Tt7n-f t- h 
[H 10 ] ■*»«©» 3 (BS8*<o»ffifc: J: 

[@i ii *&w<Dm4<Dmm<Dmn\^£zmiMift^rfc 

[0 1 2] «0J 4 (7)^fi(Dli(: i 

[Hi-3]"*j8H©*5 <Dmme>Mm\z ± «M««F*<t 
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[02 4] ftfe^HJS^^^^S^-^S^^&tDlft 
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